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CLINICAL ASPECTS OF COCCIDIOIDOMYCOSIS 1

[Following is a translation of an article by
K. Klutsch, N. Hummer, H. Braun and A. Heid-
land, from the clinic of the Medical Univer-
sity, Wurzburg (Director: Professor Dr. E.
Tiollheim), in the German-language journal
Deutsche Medizinische Wochenschrift 90:1489-
1501, August 27, MY65, pp 1498-1501.]

In June, 1964 there appeared in a German professional
journal for lung therapeutics an article entitled "Coccidio-
idomycosis in Germany?", in which in view of trans-Atlantic
travel attention was called to the possibility of such an
infection In Germany. 2 1 At that time there were already in
our clinic two patients with a coccidioidomycosis which as
a clinical picture hitherto unknown to us provided a diag-
nostic and therapeutic problem about which the following
should be related.

Casuistics

Case 1: A 38-year old mycologist fallen ill on Feb-
ruary 1, 1964 with febrile difficulty in breathing, and pains
in the head and limbs. At home under the assumption of a
virus infection, it was first treated with penicillin then
with tetracycline. After a transitory cessation of fever on
Feburary 13, 1964, a pulmonary recurrence of fever with acute
symptoms set in which was suspiciously diagnosed as a pro-
tracted viral pneumonia and led to hospitalization.

The admittance finding on February 20, 1964 was temp-
erature elevated to 37.8* axillary, tachycardia at iO0/min,
marked dyspnea and tachypnea as well as irritative cough

1 On the 65th birthday of Professor Dr. E. W;ollheim.



with expectoration of a whitish foamy sputum. Bronchovesi-
cular respiration vas found by auscultation over toth middle-
upper fields with sporadic consonating rales. The blood
picture showed leucocytosis of 10,800 with displacenent to
the left corresponding to VZ rod nuclei, 0o, segment ruclel,
2, eosinonhils, 20% ij..::oh c ,tcs., .¼ monncy cs, sed,,• A t• .-

speed at 78/112 mm. Th& '-. '-rays sho\.ei on ýrunr l,
1934 confluent pneunonic infiltrations in the left •:idd'e-
upper field and right lover field witA pleur.r chr.ng.::; i.1
the right diaphragm and enlarZe,.ient of t..e hilus glard (Yig-
ure l)*. Since the patient was mycologically e%:@osed four

weeks before the start of his dizease on January 2, 1'64, in
differentiating a hyphomycetes culture in the skin lesion
of a U.S.-soldier as Coccidioides irmites, a fungus pneumonia
was presumed in him as well. 3 2

The sputum in microscopic examination on Febr-uary 23,
JCS 4 showed fungi of the zype of Coccidioides imaites, vhose
cemonstration was successful in beerwort nutrient medium and
also in guinea pig innoculation experiments (Institute for
Hygiene and •.:icrobiology at the University of Wurzburgý, Di-
rector: Professor Dr. C. Sonnenschein).

The skin reaction to coccidioides gave a twofold posi-
tive on February 26, 1964, a complement fixation titer 1:32
of coccidioidomycocis was found in the serum (Walter Reed
Army Medical Center).

From the start the pa~ient showed as the most severe
general symptoms with remarkable numbness, increasing tachy-
cardia, considerable dyspnea and tachnypnea, so that initial-
ly the question of a dissemination was discussed. Despite
cesration of fever on the eighth day of treatment the pleuro-
pneumonic finding remained unchanged for four weeks with in-
creasing weight loss, persistent coughing and continuous ex-
pectoration of coccidioides immites, the condition became so
much worse that the question of amphotericin-p-therapy was
frequently raised. In the blood picture on February 24,
1964 a fleeting eosinophilia occurred to an 8% maximum. The
complement fixation test on March 5, 1965 remained constant
at a titer of 1:32 coccidioidomycocis. The pulmonary find-
ings subsequently slowly regressed without specific therapy
within another four weeks under normalization of the blood
picture and sedimentation rate of the blood corpuscles. The
final chest X-ray examination on July 1, 1964 gave pleural
deposits over the left middle field and pleural adhesions
in the right diaphragm (Figure 2). In a control examination
on December 17, 1964, Coccidioides i.,uites was still demon-
strable in the sputum of the patient. The X-ray control then
* [ gures not included in this report.]
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still gave streaked pleural deposits over the left iiiddle
field and a diaphragmatic point right pericardically.

Case 2: A 28-year old scientific collaborator of th.:
mycologist became sick at about the same time aith fehrile
mylagin in the region of the right thoracic useu. u'
The chest X-ray by a lung specialist on FeLrLaZy
gave an atypical pneumonia in the right midide fiýld .
was at first taken to be tuberculosis and led to hospitz.!-
zation.

On admittance on February 2, 1964 there was fever of
38.2* auxillary, tachycardia of 90/min, irritative cough -.ith
expectoration of a whitish foamy sputum, urticarial exantheixa
on the trunk, which was interpreted as the result of an un-
related chloramphenicol (chloromycetin) treatment. Bron-
chovesicular respiration was found by auscultation especially
over the right middle-upper field. The blood picture shove:%
leucocytosis of 10,400 wih displacement to the left corres-
ponding to 7% rod nuclei, 75% segment nuclei, 2% eosinophils,
15% lymphocytes, 1% monocytes, sedimentation speed at 43/77

mm. Our first X-ray picture of the chest of February 2, 1964
indicated not sharply delimited infiltration in the lateral
segment of the right middle field as well as a less intense,
likewise not sharply delimited shading in the right lower field
and left pericardially with enlargement of the hilus glands
bilaterally (Figure 3).

The patient assisted in the aforementioned differen-
tiation experiment of the hyphomycetis culture on January 2,
1964, therefore an infection with coccidioides immites could
likewise be assumed.

Tubercle bacteria were never found in the sputum, how-
ever, on February 22, 1964, fungi of the type coccidioides
immites were demonstrated microscopically and culturally
(Institute for Hygiene and Microbiology of the University of
Wurzburg, Director: Professor Dr. C. Sonnenschein).

The intracutaneous coccidioidin-test on February 26,
1964 gave a three-fold positive, the complement binding re-
action gave a titer of 1:8 coccidioidomycocis (Walter Reed
Army Medical Center).

This patient showed a relatively bland disease course
with good general condition and prompt recovery from fever
on the third day of treatment. The blood picture on February
21 showed a transient eosinophilia to a 17% maximum. An
erythema-nodosum similar to exanthema occurred on march 1 on
the hands and armpits which disappeared again after four days

-3-



without further therapy. The comple:ment fixation test remain-
Qd constant in furt;:er checks. The pulmonary infiltrates
progressively regressed by themselves with intermittent hilus
swvelling bi_.terally under symptomatic therapy wi.thin six
ueeks with normalization of the blood picture anc blood cor-
puscle sedimentation rate. Our final chest X-ray examination
on "larch 9, gave a cherry-sized thin-walled cavity in the
right middle field. In a checkup on December 21 no :iore fun-
gi were demonstrable in the sputum. The chest X-ray chech:u•S
still showed a cherry-sized residual shadow in the right mid-
dle field, a cavity was no longer demonstrable (Figure 4).

Discussion

Cause, Occurrence and Course

Coccidioidomycocis, also known as Valley- or San Joa-
quin fever, is a mycosis produced by the fungus coccidioic>..irnmites in the Southwestern U.S.A. 8 ' 33 The r~orbiditj amounts
to more than 35,000 cases per year; the morbidity among the
local population fluctuates between 8 - 25% yearly. 3 1 The
endemic occurrence is observed in southern California, south-
ern Nevada, Arizona, west Texas and New Mexico, disease cases
also having been reported in South America and Italy.i 6 ,1 9 , 3 4

Transmission occurs through dust contact with the fun-
gus sprLad chiefly by sheep, dogs and rodents. 5 The litera-
ture especially refers to the frequency of a laboratory in-
fection through working with dry culture material. 1 5

The primary infection results, aside from isolated
cases of a primary cutaneous coccidioidomycocis, 1 1 , 1 2 , 1 3 3 6 , 3 7

as a rule, through dust inhalation of cellular sporangia, 2 4

which multiply in the organism through endosporulation grow-
ing on artificial nutrient media forming hyphae and mycelia. 1

The primary pulmonary disease form is benign, in iiany
cases runs sub-clinically and is then only demonstrable by a
positive skin test to intradermal injection of Coccidioides. 3 0

Frequently, however, an influenza-type disease exists with
exhaustion, slight fever, weight loss, chest pain and a mu-
cous, purulent, partially blood-stained sputum. In one-third
of the cases lung infiltrations of confluent or nodular types
with hilus enlargement occur in the primary stage and cavi-
ties can already develop early on. 3 , 3 9 , 4 1 In 3% of the cases,
several days after the waning of the febrile period there oc-
cur allergic symptoms in the form of an erythemanodosurc, or
erythema multiformans, whose benign erythemateous nodules are
often indistinguishable from a disseminated coccidioidal skin

-4-



granulomas.14

Dissemination occurs by endogenous reinfection2 3 v.hich
usually manifests itself shortly after the primary infec-
tion; occasionally, however, it is only obvious after sev-
eral years and can affect all organs except the gastro-in-
testinal tract. 9

The progressive granulomatous form appeaes clinically
as intermittent fever, persistent cough, marked veiz. loss
and continuous abnormal pulmonary changes in increasin ce..ý -
plement fixation titer. In 0.2% of the cases in the latter
stages there develop the dreaded coccidioidomycona, •vhich
can, in turn, fuse through cavity formation and show a prog-
ressive course spreading in skin, bone and meningcs.1 Re-
gional lymphadenites and osteitis can lead to chronic fistu-
lar abscesses on the [German can mean any of these four: ncch,
throat, cervix, isthmus], mediastiuin and extremities. MIeza-
static abscesses have been described in liver, spleen, kid-
neys and adrenals, gonads and brain. The pulmonary consoli-
dification can lead to abscess formation and empyema, a myo-
carditis or pericarditis and an acute or chronic meningitis
can develop. 3 3

Diagnosis and Therapy

The intracutaneous coccidioidin reaction (coccidioi-
din 1:100, Cutter Laboratories) was used for diagnosis,
wherein occasionally cross reaction with histoplasmins and
vice versa occur. 7 ,23,26,27,28 For positive skin reactions
the serologic complement binding reaction should be carried
out, which is suspected at a titer of 1:8, if a still high-
er titer of histoplasmosis is not found simultaneously. Ser-
ially increasing titers conclusively indicate progression of
the disease.

2 9

The diagnosis is confirmed by the microscopic demon-
stration of the germ in sputum, better yet by cultural demon-
stration of the germ in Sabouraud's agar or beerwort-nutrient
medium and most 5eliably by innoculation experiments in mice
or guinea pigs.lu

The treatment of primary pulmonary coccidioidomycocis
is purely symptomatic, even when cavity formation has set in.
It extends first of all to careful and repeated X-ray and
serologic surveyance of the patient. If isolated cavities
remain longer than six months their resection should be com-
menced. 1 7 ,1 1 Resection is advised especially in recurrin,
hemoptysis (60% of patients), cavities of more than 2 cm
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i a..,te. , t u Cl rural icc.. ian aion ":;1t: c½.: ur oZ -
picurnl ca.vity (22 of patients \'ith cavi.y r.

..s ..ell as in secondary infecti.:ns .. ith nngi-;n'-cceri;n. the'
aLpy rasistance. 2 3,4-0 I- solitary rcrnant foci, i.e., c vi-
tics and coccidioidomycoi. , are de.ionstra'le then -he
and serologic surveynace of the n2aticnt sI:z .
over tvro years. 'The local spreading of a:n cc
6ioidomycoria, the peripheral e::tension ann !ranLgpleu. -
ture of cavities as wvell as the onset of ;7ecurir-.g ca;'itics
and post-operative bronchc)leura! listulae6,1J,-L c-.n ne
kept under control with decinite surgical and antibiotic
treatment.

For drug treatment of progressive granuloi-atous coc-
cidioidomycocis Amphotericin-B is suggested, ','Vinn 4 2 recom-
mends Amphotericin-B-therupy:

1. In persistent fever, elevated blcod cor-}uscle sodi-
r.entation rate ',with severe rulnonaryco.,l.- a .. ::s
and hilus adenophathy,

2. In instable serology, i.e., increase in ce•p7cr.:2rnt
fixation titer above 1:64, persistent precipitation,
incomplete complement fixation,

3. In disseminated pulmonary foci, i.e., coccidioides
immites invasion of other organs,

4. In weak or negative skin reaction to coccidioidin,

5. In relatively dark skinned races,

6. As antibiotic protection in sur-;ical intervention,
thusin pulmonary cavity resection or damaged lung
region, removal of infected bones, gonads, lymph
nodes, abscesses and sinus tracts. Further, in
combination with high-frequency coagulation of fr-an-
uxomatous skin lesions and super-infected abzcenscn.

7. In certain situntions of metabolism as pregnancy
and diabetes mellitus.

Prognosis

The prognosis of primary pui.z:onary coccidioidco:.ycocis
is always good considering its tendency for spontnneous cure.
In the majority of cases the infection goes awiay after nuss-
ing through the benign prim.ary stges a-nd leaves lifelc..g

-6-



amounts ty onl 6 ivn 5whc-ense nteverin rcr~.ss1,~j y c~~r *

scc ascadvidatriesingita. sull ez*ds .ýi-( deathc( ..-,
scrra.inse from act anh~snvei-c bsrcd`c

ordlyingly,0 tere iass, noccbasis orisolating atent

DiffereIntiles Diagn osis o a-.

tof coshepriothry pnfetionmcosei thei oý-,acueaddisz
couted sftagessc stespia progressing Cauao:*:,dida-i;_'z-iI
ore aselwaus-ihfectin unaorathe lungs.-..z whic wa decIb
prevounsl by 60oieenm ahnd Bntrauning tbeGeilrman litraure.

Focirst oiall me.ine thell varios pirts ofeoratenra

anoThramseric them par tly eandeicallyerocurng oistov-_ac
clsosdisgy andr bistnoybasis fust besoltnsiderien.

Finll aifreta progressive cuyptooes inetio ofs nehear
lu cngsde anotiheyrsi pnuandc its cloely rlatead noadios--is
nase well, uc as the rae pootichsis- or uogressisg-adiseas
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Fis fal nthe various forms of tubrcuosi., TuatbeCelosil
early infithmriatoreebs the prrlneimarly pncumoniagof cocci
oidmyocis. The laatter progreuss es howsieverd rebnin

lyevnwhnsally primarysiv cavitiesoccur, iforctich ourch
lnsecond patientservs as and itprs cloelrelatoed Inboth di-s
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ofture ofng a us ipealsoy lobed retoeidua. .iy

Fultiper purllmonary inilraions ron.can simulate an ex-
thendedusfomso tuberculosis.4 Tswelus a eatai ung disease.
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'2,ý1.-WallucI i_:ul:.!Ga.ry rc70-dUal cavitýies arc in cocci-
Qii-case eventually r'u-c y infiltrations,

.L~l nrz~L3a ren-anz.s of thc- pru nrncu:;ionia and are
us,-.,usu:tIy caus.:.d :)y bro~nc..o_-oric reinfection fro~m the cav-

ity itself. This pictui-c must be Cifferentiated from bron-
cffi-ol pneumaonia by Lgrafted virus- or bictc_-1a-seconV~dry Jia-
"'ection.

'::ilitary pulmonary lesions of~ a r~iss inatc. *_ cL'e
idonaycocis cannot be conclusively distinguiczhx 6
tary tuberculosis.

1 I 'UMr

Iin twý.o ca22s, as a result o-I a lbatoyinfection,
pula..'onary coccidioidomycocis occurred. Thle diagnosis %v:.s
co.afi::-,cd by intracutaineous coccidj4oidin -reacti-:- and bjy
the co1_*i'lo.e:a~t fixation test a-- tell zs by r~icro:;co-_'A aci
cultural dlaaonstrat ion of thei germ. The cours2 off t'.e 111
ness -..;as in both cases rý;latively mild, the pulmz__ary 'I ~-
tratioas receded unde~r nonspecific therapy wilzhir. 3cverýLal
;.;ee~ks. In progressive granulornatous coccidioidolaycocis
treatL'.C.ft with Aimphotericin-B should ta considered.
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